Objectives: To establish the epidemiological variables associated with episiotomies and their puerperal complications at Ahmadu Bello University Teaching Hospital Zaria, in order to institute appropriate management including preventive measures. Design: A prospective cohort study. Setting: Ahmadu cello University Teaching Hospital, Zaria, Nigeria. Methods: A cohort of all consecutive patients that underwent vaginal deliveries during a 12-week period were followed up for six weeks in order to determine the distribution and determinants of episiotomy and its complications. Results: The episiotomy rate was 35.6% of all vaginal deliveries. Episiotomies were significantly associated with primigravidity being performed in 88.5% of all primigravidae. The mean delivery-repair interval was 60.5 minutes. The most common puerperal complication of episiotomies was perineal pain that lasted an average of 5.5 days. Other complications included asymmetry (32.9%), infection (23.7%), partial dehiscence (14.5%), skin tags (7.9%), haemorrhage (5.3%) and extension of the incision (1.3%). The complications were not significantly associated with any potential risk factor. Conclusion: In view of the very high episiotomy rate among primigravidae, it is recommended that the episiotomy rate among primigravidae be reduced by re-acquainting accoucheurs with the indications for episiotomy. Attention needs to be given to adequate pain relief for all women who have had an episiotomy and the delivery-repair interval in this unit should be reduced by provision of materials for episiotomy repair in the delivery suite.
INTRODUCTION
Episiotomy is one of the most common operations performed on women, (1) (2) (3) , ranging between 30% of deliveries in Europe and 62.5% in the United States of America (1, 3) . Episiotomies are more common in hospital deliveries and in primigravidae (3, 4) . ln some countries, such as Argentina, it is routinely performed on all nulliparous and primiparous births (1) . The World Health Organisation recommends an episiotomy rate of 10% for all normal deliveries (5) . In this centre, the policy of the Department of Obstetrics and Gynaecology is for selective use of episiotomy. Episiotomies are prescribed electively for women who have past history of lower genital tract surgeries and for women who require assisted vaginal deliveries. For other women in labour, episiotomies may be given on emergency basis when there is presumed imminent perineal tear.
There are two types of episiotoies, midline and mediolateral. Midline episiotomies are more commonly used in the United States of America while mediolateral episiotomies are preferred in the United Kingdom (6) . In this centre, mediolateral episiotomies are preferred most likely as a result of the strong British influence in Nigeria.
The perceived advantages of episiotomies include reduction in the incidence of perineal lacerations especially third degree perineal tears. They are easier to repair, and heal better than lacerations, being clean incisions. They are thought to preserve muscle relaxation of the pelvic floor and perineum leading to improved sexual function, and a reduced risk of faecal and/or urinary incontinence. Episiotomies are also thought to protect from intracranial haemorrhage especially when it is premature, and also reduce the likelyhood of shoulder dystocia. These beneficial effects are now being challenged as they are not backed by strong scientific evidence and more selective use of episiotomies is advocated (2) (3) (4) 7, 8) .
Complications of episiotomies include accidental extension into the anal sphincter or rectum, damage to the Bartholin's gland, unsatisfactory anatomic results such as skin tags, asymmetry or excessive narrowing of the introitus, vaginal prolapse, recto-vaginal fistula and fistula in ano (3, 7, (9) (10) (11) (12) . Other complications include pain and oedema (3, 7) , increased blood loss, haematoma, infection and dehiscence (3) . Psychological trauma and dyspareunia may also occur and may last for many months after delivery (1) (2) (3) (4) 13) , although the role of episiotomies in the causation of dyspareunia in the long term is not clear (8) .
Rare complications include endometriosis in the episiotomy scar, non-healing of the episiotomy, lidocaine intoxication of the neonate, and a broken needle lost in the perineal tissue (3) .
Risk factors that have been suggested for development of complications of episiotomies include the skill of the operator which may account for cutting too laterally and damaging other structures such as the Bartholin's gland, or making a ragged incision which may be difficult to repair and may not heal properly. The technique of repair and the type of suture used may also affect the outcome of the episiotomy repair. Continuous subcuticular stitches have been found to be associated with fewer problems than the interrupted transcutaneous stitches, and polyglactin or polyglycolic acid sutures have been found to be associated with less perineal pain than other sutures. Other factors include perineal contamination and delayed repair of the episiotomy, both of which increase the risk of infection (3) .
Although most of the complications of episiotomies are usually not life threatening, they are not uncommon and constitute an important cause of maternal morbidity particularly in the puerperium. It is therefore, important to identify the distribution and determinants of such complications, with a view to preventing their occurrence or treating them appropriately where they have already occurred.
The aim of this study was to establish the distribution and determinants of the episiotomies and their puerperal complications, at Ahmadu Bello University Teaching Hospital Zaria, with a view to instituting appropriate management and prevention measures. Specific objectives were to determine the rate, distribution of episiotomies, the incidence of complications and their risk factors, and recommend possible measures for preventing such complications.
MATERIALS AND METHODS
This was a prospective cohort study carried out in the Department of Obstetrics and Gynaecology, Ahmadu Bello University Teaching Hospital, Zaria. The subjects were recruited at the delivery suite and included all consecutive patients who had vaginal births during a 12-week period from August 19th 2000 to November 11th 2000, and consented to being included in the study. Patients who delivered before arrival in the delivery suite and those who had perineal tears or operative abdominal births were excluded.
Bio-social and medical information were recorded for each patient at the delivery suite before discharge. Each patient was reviewed one week and six weeks post-delivery. At each review, information about symptoms of possible complications of episiotomies was obtained from the patients and physical examination including perineal examination, was performed. Patients who had discharge from the episiotomy wound with or without tenderness were considered to have infected episiotomy sites and had wound swabs taken for microbiological examination. All patients had packed cell volume estimation and temperature recording on admission and at one week after delivery to detect anaemia and pyrexia. Patients who had complications were given the appropriate treatment.
Complications were compared among patients who had episiotomies and those who did not. Among patients who had episiotomies, possible risk factors were compared among those who had complications and those who did not. Statistical analyses included rates and comparative analyses, and were carried out using appropriate computer statistical software including MINITAB, SPSS, and EXCEL.
RESULTS
There were 274 deliveries during the study period. Of these, 26 (9.5%) were caesarean births, one (0.4%) was a laparotomy for uterine rupture, and 247 (90.2%) were vaginal births. Twenty seven (10.9%) of those who had vaginal births had perineal tears, 88 (35.6%) had episiotomies, and 132 (53.4%) had intact perineums,
The analyses were carried out on the 220 patients who had vaginal births without perineal tears. Of these, 40% had episiotomies while 60% did not 149 (67.7%) of these patients came for follow-up and of these, 76 (51%) were patients who had episiotomies during delivery. All the episiotomies were of the mediolateral type and given on emergency basis. All the episiotomies were sutured using interrupted transcutaneous stitches with chromic catgut 2/0. The comparison of characteristics of patients who had episiotomies and those that did not is shown in Table 1 .
Episiotomies were significantly associated with primigravidity. 78.4% of all those who had episiotomies were primigravidae and 88.5% of all primigravidae had episiotomies (p=<0.0001). Episiotomies were also significantly associated with foetal breech and occipito posterior position (p = 0.02), and instrumental and assisted breech deliveries (p=0.009). The association of episiotomies with lower maternal age, longer first and second stages of labour and longer duration of rupture of foetal membranes became statistically insignificant (p-value = 0.09, 0.3, 0.3 and 0.06, respectively), after controlling for parity. There was no significant association between episiotomy and gestational age at delivery (p = 0.2), foetal birth weight (p = 0.5), and number of foetuses (p = 0.2). The comparison of complications that occurred in patients that had episiotomies and those that did not is shown in Table 2 . All the patients who had episiotomies had postpartum perineal pain lasting for 24 hours or more, as compared with only seven of those without episiotomies (p = <0.0001).
The minimum duration of perineal pain in patients who had episiotomies was three days (7.9%) while the maximum duration was ten days (9.2%). The minimum duration of analgesic therapy for perineal pain was three days (18.4%) while the maximum was eight days (1.32%). Only six patients had resumed coitus during the follow-up period, three of these had episiotomy at delivery while the rest did not. None of these patients reported having dyspareunia. Other complications were present in 46 of the 76 patients who came for follow up (60.5%) and some of these patients had more than one complication. These complications were not observed in patients who had intact perineums. Asymmetry occurred in 25 patients (32.9%) and was detected at the second follow up visit at six weeks. It was not significantly associated with any other complication or any of the risk factors that were studied. Eighteen (23.7%) patients had infection of the episiotomy wound and three (16.7%) of these, the wound swab yielded no growth, contaminants in nine (50%) patients, Staphylococcus aureus in four (22.2%) patients, and Escherichia coli in two (11.1%) patients. All cases of infection were detected at the first follow-up visit. Infection of the episiotomy wound was significantly associated with dehiscence (X 2 32.2, p = <0.0001). Dehiscence of the wound occurred in 11 patients (14.5%) and was partial involving only the skin in all the cases.
Other complications included skin tags, which occurred in six patients (7.9%), and significant haemorrhage from the episiotomy site, which occurred in four patients (5.3%). One patient (1.3%) had extension of the episiotomy into the anterior fibres of the anal sphincter after a forceps delivery. These complications were not significantly associated with any of the potential risk factors that were studied.
The mean delivery-repair interval for patients who had an episiotomy was 60.5 minutes (range = 5 to 600 minutes). Among patients who returned for follow up, the mean delivery-repair was 72.7 minutes for those who had complications and 55.2 minutes for those who did not have complications. The difference was not significant (Table 3) . Table 3 shows the possible associated factors for complications of episiotomies that were analysed in this study. The only significant association was with the duration of sitz baths, which was longer for patients who had complications. The development of episiotomy complications was not significantly associated with parity, booking status, education, medical disorders, previous episiotomy or perineal tear, foetal presentation or position, mode of delivery, delivery position, delivery-repair interval, antibiotic therapy, or the operator who performed or repaired the episiotomy (p>0.05 in each case).
DISCUSSION
The episiotomy rate in this centre was found to be 35.6% of all vaginal births, which is lower than the rate (46.6%) reported from another centre in Nigeria, (14) but is similar to rates reported from other parts of the world (1, 15) . The majority (< 70%) of those who had episiotomies were primigravidae among whom the episiotomy rate was 88.5%. This is similar to the findings reported from other centres (4, 7, 14) , especially where a liberal policy on episiotomies is adopted and may reflect a belief that episiotomy is beneficial for all first births. The significant associations with lower maternal age, longer first and second stages of labour, and longer duration of rupture of the foetal membranes, which became insignificant after controlling for parity, further emphasise the association with lower parity. The episiotomy rate among primigravidae is much lower when a more restrictive policy in episiotomies is adopted (4) , and this can be achieved in this centre by increasing the awareness of the indications for episiotomy among accoucheurs.
A significant association of episiotomies with the mode of delivery and foetal malposition/malpresentation is not unexpected as it is the routine in this centre to perform episiotomies during instrumental and difficult deliveries, as is the practice in other centres (14, 16) .
The most common complication of episiotomies was postpartum perineal pain lasting for 24 hours or more, which was present in all women who had episiotomies during delivery as compared to only 9.6% of women who had intact perineums. The mean duration of perineal pain in women who had episiotomies (5.5 days) was significantly longer than it was in women without episiotomies (1.1 days). This finding is similar to what has been reported previously (4, 7) , and is not unexpected as episiotomy is an injury, but it calls for routine attention to pain relief. Postpartum perineal pain requiring analgesia may continue for up to ten days after delivery in 2-3% of women who have had episiotomies (3, 4) . In this study, the mean duration of analgesic therapy for perineal pain was 4.8 days in women who had episiotomies, and only one patient (1.32%), required analgesia for perineal pain for eight days. It has been reported that diclofenac rectal suppositories administered at the time of repair of perineal injury including episiotomies, provides effective analgesia that may continue for up to three days postpartum (17) . Assessment of the role of diclofenac in minimising post-episiotomy pain is required in this environment.
There was no association between perineal status and resumption of coitus in this study probably as a result of the fact that very few women had resumed coitus during the follow up period. This is most likely due to the cultural practice of postpartum abstinence, especially in the first six weeks after delivery in this environment.
Unsatisfactory anatomical results including asymmetry and skin tags were present in 40.8% of women who had episiotomy during delivery, in keeping with what has been previously reported (3) . However, they were not a cause for concern in all the patients except those who had skin tags. All the women were properly counselled on the cause of the problem and none requested correction of the defect after counselling. This complication was not associated with any of the risk factors assessed in this study. Continuous subcuticular stitches, which are not used routinely in this centre, have been found to be associated with better healing than interrupted transcutaneous stitches (3) . A randomised controlled study comparing the two methods would be of benefit in patient management in this environment.
Infection of the episiotomy wound was observed in 23.7% of the patients and was significantly associated with partial dehiscence. None of these cases required resuturing of the wound. Wound swab cultures yielded contaminants in 50% of the women who had infection, no organism was cultured in 16.7%, while 33.3% of these women had positive cultures (Staphylococcus aureus and Escherichia coli). These results are not surprising, as it is difficult to actually determine the causative organism in episiotomy wound infections due to contamination from the bowel (3), although culture results may be positive.
Infection appeared to be associated with longer delivery-repair interval although the association was not statistically significant. An association between infection and delayed delivery-repair interval has been reported previously (3) . Delivery-repair interval was unnecessarily long in this study with a mean of 60.5 minutes and this is mainly due to unavailability of required materials for immediate repair, such as, sutures or xylocaine, in the hospital. Patients' relations have to purchase these items from outside the hospital resulting in unnecessary delays. Infection also appeared to be associated with increased blood loss at delivery although this association was also not statistically significant. This may be as a result of anaemia, which increases susceptibility to infections. This requires further study using more precise measurements of blood loss. All cases of infection were treated with antibiotics and continued sitz baths, thus accounting for the significant association between infection and prolonged sitz baths.
Four patients (5.3%) had primary postpartum haemorrhage resulting from the episiotomy but this complication was not associated with any of the risk factors that were assessed in this study. One of these patients had extension of the episiotomy into the anterior fibres of the anal sphincter after forceps delivery, which has been reported to be associated with a higher risk of extension of episiotomies into the anal sphincter and mucosa (3, 16) . However, mediolateral episiotomies, which were used in this study, are associated with lower risk of extension into the anal sphincter as compared to midline episiotomies (3, 6, 18) . The risk of extension into the anal sphincter has also been found to be higher when delivery is conducted with the aid of stirrups (19) , as was the case with the patient who had this complication in this study. This is thought to be as a result of the increased perineal tension when stirrups are used.
The high complication rate of 60.5% may have been due to the poor follow up rate, as the complication may have been the motivating factor for attending the postnatal clinic, resulting in a falsely high rate. However, there is a need for prophylactic measures, such as ensuring minimal delay between delivery and episiotomy repair. This can be achieved by providing all the required materials for episiotomy repair in the labour ward at all times.
Episiotomy may also be associated with an increased risk of vertical transmission of the Human Immunodeficiency Virus (HIV) (20) , and this possibility increases the need for re-emphasising the selective policy on episiotomy especially as the HIV status of most patients in this environment is unknown.
